174

Refining with hydrogen (as described in Chapter 6) removes hetero-
atoms and saturates some organic constituents. Both tend to reduce the
mutagenic and carcinogenic activities of the liquids.  The mutagenic and
carcinogenic activities of hydrotreated shale liquids, for example,
differ little from those of petroleum crudes (Cowser, 1980).

Since the hydrocarbons of coal and shale liquids tend to have more
complex structures and higher molecular weights than petroleum crudes,
the correlation between boiling point and carcinogenicity in petroleum
crudes may not be directly applicable to coal and shale liquids.  This
is an area that requires study (already underway on Paraho shale oil).
Additional information is also needed on the toxicity of the highly
volatile compounds produced from coal and shale liquids.

Since toxicity may be a feature of a particular resource or a func-
tion of the mode of processing, or both, every aspect requires attention.

It would be prudent to have the biological data in hand before
making a major investment in production facilities.  This calls for an
integrated effort by fuel technologists and toxicologists on every stage
of the production process, from the extraction of the resource to the use
of the final product.

While it is recommended that classical toxicological techniques be
used to provide definitive information, attention should also be given to
new techniques (e.g., bacterial mutagenic tests) that appear useful.
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